det I zZ ^a}[ g det ( £ | M, | a\
Clearly any complex ra-square matrix A can be expressed (not uniquely) in the form A = zZ?=i PiA,. In the present paper we give an alternative, substantially simpler proof of Frank's theorem, and also discuss the case of equality.
For any ra-square matrix X let EkiX) denote the &th elementary symmetric function of the characteristic roots of X.
Theorem. Let Ai, • ■ ■ , Am be positive semidefinite hermitian nsquare matrices and pi, • • ■ , pm be any complex numbers. Set Then, for each k = l, ■ ■ ■ , ra,
In case Ai, ■ ■ ■ , Am are positive definite, equality in (4) can occur if and only if the numbers pi, ■ ■ ■ , pm are real nonnegative multiples of the same complex number.
We first prove a preliminary result. Let F»(P) denote the space of complex w-tuples and for w2 and w1 in F"(P) let (wi, w2) denote the standard inner product in F"(P). In other words, uz is a unit vector in Vn(R). Hence, by (5),
We compute that
Thus, from (6),
| (Cx, x)\ g 1.
Now choose x to be a unit characteristic vector of C corresponding to the characteristic root X» (of course, x is also a unit vector). Then (7) immediately implies 
